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Injection Mold ed Roof Rail 

FIELD OF THE INVENTION 

[0001] The present invention relates to a roof rail or the like for a vehicle. More specifically, the 
present invention relates to a trim or accessory rail, such as a roof rail or the like, for vehicles such as 
sports utility, minivan or other vehicles. 

BACKGROUND OF THE INVENTION 

[0002] Many vehicles are provided with accessory rails, such as roof rails, on their roofs for 
decorative and/or cargo carrying purposes. Such rails are typically metal, being assembled from a steel 
or aluminum extrusion, die cast or molded end caps and one or more intermediate supports which 
typically are bolted, clamped or welded between the end points of the extrusion or profile. The roof rail 
is attached to the vehicle via bolts that extend from the end caps and intermediate supports into the roof 
of the vehicle. 

[0003] While such roof rails have served their purpose reasonably well, they do suffer from 
disadvantages. One disadvantage is that the aesthetic design of the rails is limited, as they are mainly 
extruded with a constant cross section profile. Another disadvantage is that, as they are metal, they add 
to the weight of the vehicle and, in particular, raise the center of gravity of the vehicle, thus potentially 
decreasing the stability and cornering capability of the vehicle. Other disadvantages of these metal roof 
rails include the fact that they are expensive to assemble and install and require protective finishes to 
prevent corrosion. 

[00041 A prior attempt to address some of the disadvantages of metal roof rails has been made by 
Toyota. Specifically, the Toyota Yaris vehicle includes a roof rail that is molded from glass-reinforced 
polypropylene. By molding the Yaris roof rail from plastic, a weight savings is obtained, a more 
flexible aesthetic design can be created than that which would be available from extruded parts and 
assembly costs can be reduced as the rail is a single molded piece. 

[0005] However, the Yaris roof rail also suffers from disadvantages as it is molded using known gas 
assist molding techniques. In gas assist molding, a melt is injected into the mold cavity and then an 
inert gas, typically nitrogen, is then pumped into the interior of the melt to displace the central core. 
Gas assist injection molding is a relatively expensive process, thus mitigating at least some, if not all, of 
the cost savings which might be obtained by molding a roof rail versus assembling one from a metal 
extrusion and molded end caps, etc. Further, gas assist injection molding only produces hollow objects, 
and thus rails or the like with open cross sections cannot be fabricated or a secondary cutting operation 
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is required to form an open channel. Additionally, such roof rails have experienced difficulties in 
attachment to the vehicle. 

SUMMARY OF THE INVENTION 
[0006] It is an object of the present invention to provide a novel accessory rail for a vehicle that 
obviates or mitigates at least one disadvantage of the prior art. 

[0007] According to a first aspect of the present invention, there is provided an accessory rail for a 
vehicle, comprising a main body injection molded from a long, glass fibre-reinforced polypropylene 
material and integrally formed opposed ends on the main body. Each end is configured for attaching 
the rail to a vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Preferred embodiments of the present invention will now be described, by way of example 
only, with reference to the attached Figures, wherein: 

Figure 1 shows a perspective view of a vehicle with an accessory rail in accordance with the 
present invention; 

Figure 2 shows an accessory rail in accordance with an embodiment of the present invention; 
Figure 3 shows one end of the accessory rail of Figure 2 with a cross section taken through line 
A- A of Figure 2; 

Figure 4 shows an exploded view of a portion of the accessory rail of Figure 2 and the 
connection of a mid-mount thereto; 

Figure 5 shows one technique whereby an end cap can be attached to the rail of Figure 2; 
Figures 6a, 6b and 6c show additional end designs for the rail of Figure 2; and 
Figures 7a, 7b and 7c show additional end designs for the rail of Figure 2. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] Figure 1 shows a perspective view of a vehicle 20 equipped with an accessory rail, in this 
case a roof rail 24, in accordance with the present invention. Figure 2 shows roof rail 24 in more detail 
and roof rail 24 includes a main body 28 with ends 32 with separate end caps 40 mounted over ends 32, 
as is described in more detail below. 

[0010] Main body 28 and ends 32 are injection molded as a unitary structure and are preferably 
formed from long, glass fibre-reinforced organic resin material, preferably a thermoplastic material and 
most preferably polypropylene, where the polypropylene is reinforced with about 40%, by weight, glass 
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fibres of an average length, prior to being loaded into the extruder, of 0.5 inches (1 .25 cm). As is well 
known in the art, the organic resin material can include UV stabilizers and color pigments to provide 
desired characteristics, such as UV resistance and color matching. 

[001 1 1 It is presently preferred that accessory rail 24 be molded in a generally conventional mold 
for injection-compression molding using an extruder similar to that developed by Composite Products, 
Inc. and taught in U.S. Patents 5,165,941 and 5,185,117 to Hawley. This extruder can produce a 
polypropylene melt with glass fibre where the fibre lengths in the melt are generally longer than in other 
processes, resulting in a material with improved strength relative to polypropylene reinforced with 
shorter glass fibres. Presently, the configuration employed is to supply melt from the extruder to a 
shooting pot and then, from the shooting pot to the mold cavity or cavities. 

[0012] Figure 3 shows a portion of rail 24 with end cap 40 in place and showing the generally C- 
shaped cross section of main body 28. 

[0013] Referring again to Figure 2, each end 32 of rail 24 is configured for attachment to the 
vehicle. The particular form of attachment will depend upon the vehicle to which the rail is being 
attached. In the present example, each end 32 includes a pair of apertures to receive mounting bolts 
from vehicle 20 and a pair of nuts is used to fasten rail 24 to these bolts in a conventional manner. 
[0014] Rail 24 also includes a mid-mount 36, best shown in Figure 4, which can be attached to 
main body 28 by screw fasteners as shown. Mid-mount 36 can be optional on rail 24 and need not be 
provided, but can be useful to prevent deformation of main body 28 due to loads applied thereto. If mid- 
mount 36 is to be standard, it can be integrally molded with rail 24. Optionally, mid-mount 36 can be 
welded or bonded to the rail 24, utilizing conventional methods of attachment, including vibration or 
sonic welding or EMABOND. 

[0015] One of the perceived advantages of the present invention is the ability to provide 
reinforcement structures 44, such as webs and/or pads of additional material, to receive fasteners, 
accessories or other hardware to be mounted to, or through, rail 24. Such reinforcement structures can 
be tapped to receive bolts, self-tapping screws or other mounting hardware. As will be apparent to 
those of skill in the art, the prior art extruded aluminum or gas assist molded rails cannot provide such 
integral reinforcement structures. 

[0016] Figure 5 shows one method of attaching end cap 40 to end 32. In this illustrated 
embodiment, a pair of "S" clips 48 are employed, with one nip of each S clamp engaging one of tabs 52 
on end cap 40 and the other nip of S clamps 48 engaging channel wall 56 in end 32. Channel wall 56 is 
integrally formed with end 32 and, similarly, tabs 52 are integrally formed with end cap 40. If desired 
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additional interference ("snap") closures can be employed and/or epoxy or other adhesives can be 
employed, if desired. 

[001 7] The embodiment of rail 24 shown in Figures 1 through 5 has been designed as a replacement 
for a conventional accessory rail design. However, another of the advantages of the present invention is 
that a variety of designs, many of which would be impossible using conventional extruding rails or gas 
assist molded rails, can be created. 

[00181 Figures 6a through 6c show some examples of different designs in accordance with the 
present invention. In the design of each of Figures 6a, 6b and 6c, no end cap 40 is required as the look 
of the end cap 40 has been integrated into the rail 24. In Figure 6a, the end 32 of rail 24 includes an 
integrally molded outer wall 100 on one side of the flange 104 used to mount rail 24 to vehicle 20 and 
an open loop 108 which can act as a tie down point, if cargo is to be strapped atop vehicle 20. 
[0019] Figure 6b shows another design for rail 24, wherein end 32 has an outer wall 100 on one 
side of flange 1 04 used to mount rail 24 to vehicle 20. An open loop 1 1 2 extends between main body 
28 and the inboard edge of flange 1 04. Again, open loop 1 1 2 can serve as a tie down point for securing 
cargo. 

[0020| Figure 6c shows another design for rail 24 wherein end 32 encloses flange 104, except for 
the inner side of rail 24 which is open to permit access to the fasteners (not shown) used to secure rail 
24 to vehicle 20. 

[00211 Figures 7a, 7b and 7c show some additional designs for rail 24. In Figure 7a, a design 
similar to that of Figure 6b is shown except loop 1 16, which is provided as a tie down point, extends 
horizontally from the top of main body 28 towards the middle of vehicle 20. Figure 7b shows an end 32 
for rail 24 which is similar to the designs discussed above, except a cavity 1 20 is provided through main 
body 28 adjacent end 32 and cavity 32 can serve as a tie down point or to receive an accessory such as a 
light housing, or even an arm of a cargo rack (not shown) or the like to be mounted to the top of vehicle 
20. Figure 7c shows an end 32 for rail 24 similar to that shown in Figure 7a, except loop 124 extends 
from the bottom of main body 28, rather than the top. 

[0022] As illustrated by the provision of structures such as loops 108, 112, 166 and 120, unlike 
extruded rails the main body 28 and/or ends of rail 24 need not have a constant cross section or size 
which will allow designers to produce rails with a variety of aesthetics and/or functional features. 
Further, by employing injection molding technologies, reinforcement structures such as webs and/or 
pads of increased material can be provided, as can through channels, loops and other features. Further, 
inserts such as metal mounting components, electrical wiring for accessories such as light, antennae, 
etc. can be molded into rail 24 by loading the necessary elements into the mold prior to injecting the 
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melt to form rail 24. It is also contemplated that the C-shaped cross section illustrated in the attached 
Figures can be varied for other cross-sectional shapes and/or to include interior tracks or other features 
to receive accessories, such as cross rails, which can attach these accessories or features on the inside of 
the cross section. Additionally, the opening of the C-shaped profile can be directed inwardly of the 
vehicle. 

[00231 Rail 24 can be molded from colored polypropylene or can be painted after molding to obtain 

a desired color and/or to protect rail 24 from UV and other environmental factors. 

[0024] As will now be apparent to those of skill in the art, the injection molding with long glass 

fibre reinforced polypropylene provides a variety of advantages over prior art accessory rails for 

vehicles. 

[0025] The above-described embodiments of the invention are intended to be examples of the 
present invention and alterations and modifications maybe effected thereto, by those of skill in the art, 
without departing from the scope of the invention which is defined solely by the claims appended 
hereto. 
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We claim: 

1 . An accessory rail for a vehicle, comprising: 

a main body injection molded from a long, glass fibre-reinforced organic resin material; and 
integrally formed opposed ends on said main body, each end configured for attaching said 
rail to a vehicle. 

2. The accessory rail of claim 1 wherein said main body has a generally C-shaped cross 
section. 

3. The accessory rail of claim 1 further comprising an end cap for each opposed end, each end 
cap engaging a respective one end to cover the means for attaching said rail to a vehicle. 

4. The accessory rail of claim 1 further comprising at least one open loop structure to serve as a 
tie down point. 

5. The accessory rail of claim 1 further including at least one structural reinforcement feature 
for receiving a fastener. 

6. The accessory rail of claim 1 further including a electrical harness molded into a portion of 
said rail. 

7. The accessory rail of claim 1 wherein said long glass fibre-reinforced organic resin material 
includes at least one of a pigment and a UV blocker. 

8. The accessory rail of claim 1 wherein said organic resin material is a thermoplastic. 

9. The accessory rail of claim 1 wherein said organic resin material is polypropylene. 

10. The accessory rail of claim 2 wherein said C-shaped cross-section includes features on the 
interior of the cross section to receive accessories. 
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ABSTRACT 



|0026l An accessory rail, such as a roof rail, for a vehicle is injection molded from long glass fibre- 
reinforced organic resin material, such as polypropylene. The rail includes a main body and integrally 
formed ends by which the rail may be attached to a vehicle. The main body is preferably generally C- 
shaped in cross-section and can include reinforcement structures such as webs or pads of additional 
material. 
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Fig. 7a 




Fig. 7b 
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